Introduction.
The phase transitions in two dimensional (2D) systems present different situations depending on the dimension of the order parameter. Onsager has given the exact solution for the Ising model [1] . For the 2D ferromagnetic plane rotator, Kosterlitz and Thouless [2] have developed a theory in which the low temperature phase presents an algebraic quasi-long range order induced by magnetic vortex interaction. The 2D Heisenberg model does not present phase transition [3] . However, experimental magnetic systems are not as ideal as described by models : the spin dimensionality is an adjustable parameter, the size of the samples is always finite and no true 2D magnetic systems can exist because of the absence of screening of the dipoledipole interaction.
(*) Laboratoire associ6 au C.N.R.S. COC'2 is a layered material where the cobalt atoms form a triangular lattice in the octahedral sites defined by two triangular chlorine lattices. At low temperature the cobalt layers are ferromagnetic and they are stacked antiferromagnetically. The critical temperature is To = 24.9 K. The magnetism of pristine CoCl2 can be analyzed with the following Hamiltonian : where J is the in-plane ferromagnetic exchange between nearest neighbours and J' the antiferromagnetic exchange between nearest neighbours in adjacent layers. From the neutron scattering investigation of the magnetic excitations in pristine CoCl2 Hutchings [4] An old idea [5] [7] .
Several magnetic susceptibility experiments have been published on CoCl2 intercalated in graphite. Karimov [5] [2] . Though their analysis is not very convincing, due to additional ad hoc parameters, the strong effect of the applied magnetic field is consistant with a Kosterlitz-Thouless phase. Indeed the analysis of Jose et al. [9] predicts that the intermediate phase is unstable against an uniaxially applied field and the two temperatures move towards each other [8] . Suzuki [11] of variable size. The size of these islands affects drastically the magnetism. Very recently Rancourt [ 12] has developed an approach adapted to the islandic nature of the sample by considering the superparamagnetic interaction between islands. [8, 10] , and this is due to two larger island dimensions in our case.
The scaling law for the susceptibility as a function of the temperature at zero applied magnetic field is for T &#x3E; Tr where T, is the transition temperature. In figure 3 we have plotted 1/x as a function of T -Tc taking for Tc in each case the temperature of the maximum. This figure shows clearly two regimes for y as a function of the temperature with a narrow intermediate region.
As we have mentioned each intercalated layer is made of islands of about 200 A in diameter. As the temperature decreases below the magnetic ordering temperature of an infinite layer (Tc = jS 2--7 K) according to the value of J in the pristine material a strong intra-island spin-spin correlation appears in the sample. Then a relatively strong inter-island intra-plane ferromagnetic coupling and an interplane inter-island antiferromagnetic coupling develop. The origin of these interactions is the dipole-dipole coupling. As it was first mentioned by Rancourt [12] values, but the difference between the y values shows that the three-dimensional coupling plays also an important role. In both intercalated and biintercalated samples the c-axis crystalline correlations are very weak because of stacking faults and finite size of the islands as it was measured in FeCl3 intercalated Table I . -Parameters for the fit of X -((TTc)/ Tc) Y for both compounds. y 1 is obtained by a fit above Ti and Y2 on the all range above T, after the correction by formula (3). [15] . It is hence impossible that the magnetic correlation length can be smaller than the crystalline one in any range. Because of the nature of the dipoledipole interaction, the only way to decrease it is to increase the distance between the layers (which is realized here) or the size of the islands, which appears to be difficult experimentally. For the 2D -XY model (J' = A = ,1' = 0) the critical temperature for the ferromagnetic plane rotator is given by [2] with S =1/2 here. If we add to the XY system (,1 = 03BB,' = 0) a small 3D coupling (J' jJ 1) the variation of the critical temperature is given by (2) however for a 2D system (J' = 0) with A # 0 we have for the variation of the critical temperature the following expression [ 16] If we assume in addition that the biintercalation compound is the real 2D compound according to formula [5] we estimate for the CoCl2 GIC J'/J N 2.5 x 10 -4 then J ' z 7 x 10 -3 K. The actual value of J' if the biintercalation compound is not pure 2D is hence larger than 7 x 10-3 K. [4] , and the in-plane invariance by rotation is quite good. As it was just mentioned above, it is possible to extend the Kosterlitz-Thouless theory in this case (formula (6)).
In the high temperature region, T &#x3E; Ti, the magnetic susceptibility shows the strong fluctuations of low-dimensional systems, but the difference of the y values shows that the c-axis coupling is not negligible. In the intermediate range, between Tc and Ti, the magnetic susceptibility seems to be driven by the islandic nature of the compounds which modifies the in-plane coupling, but also induces a c-axis dipoledipole coupling among islands. It should be also noted that, even in the high temperature range (above T;), the Kosterlitz-Thouless theory does not explain the magnetic susceptibility, but we are very far away from Tc in this range, and the theory is not valid any more. The small size of the islands does not allow the development of vortices and hence their dissociation which explains this kind of transitions, which should be affected by the edge effects. A competition between the development of in-plane vortices and the c-axis antiferromagnetism which both minimize the dipole-dipole interaction in the same range of energy should explain the observed maximum of the magnetic susceptibility.
